[Tyrosyl-DNA Phosphodiesterase 1 Is a New Player in Repair of Apurinic/Apyrimidinic Sites].
Genomic DNA is constantly damaged by the action of exogenous factors and endogenous reactive metabolites. Apurinic/apyrimidinic sites (AP sites), which occur as a result of DNA glycosylase induced or spontaneous hydrolysis of the N-glycosidic bonds, are the most common damages of DNA. The chemical reactivity of AP sites is the cause of DNA breaks, and DNA-protein and DNA-DNA crosslinks. Repair of AP sites is one of the most important mechanisms for maintaining genome stability. Despite the fact that the main participants of the AP site repair are very well studied, the new proteins that could be involved potentially in this process as "back up" players or perform certain specialized functions are being found. This review is dedicated to one of these proteins, tyrosyl-DNA phosphodiesterase 1 (Tdp1), for which we have recently shown that in addition to its main activity of specific cleavage of the tyrosyl-DNA bond formed via a covalent attachment of topoisomerase 1 (Top1) to DNA, Tdp1 is able to initiate the cleavage of the internal AP sites in DNA and their following repair. Tdp1 was discovered in Saccharomyces cerevisiae yeast as an enzyme hydrolyzing the covalent bond between tyrosyl residue of topoisomerase 1 and 3'-phosphate group in DNA. Tdp1 is the major enzyme which carries out the repair of the irreversible complexes of DNA and topoisomerase 1, which appear. in the presence of Top 1 inhibitors, such as camptothecin, therefore Tdp1 is a very important target for the development of inhibitors--anticancer drugs. Besides, Tdp1 hydrolyzes a wide range of 3'-terminal DNA modifications and the 3'-end nucleosides and its derivatives to form a 3'-phosphate. Tdp1 ability to cleave AP sites suggests its involvement in the base excision repair as an alternative enzyme to cleave AP sites instead of AP endonuclease 1--the major enzyme hydrolyzing AP sites in DNA repair process.